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need for water in the upper Duck River watershed over a 50-year planning period (to
the year 2050), to identify potential ways to meet any identified water need in part or
all of this river basin, and to evaluate the environmental and socioeconomic impacts of
several possible ways to meet the future water needs within the basin. A Needs
Analysis report, issued in August 1998, indicated that the minimum flow being
provided by Normandy Dam is expected to meet the water supply and water quality
control needs of the Bedford County and Marshall County water service areas
throughout the study period. Future demand in the Maury/southern Williamson
County Water Service Area above 40 cfs (increasingly likely to occur in the years after
2015) would have to be met from other water supply sources which would have to be
able to supply as much as 22 cfs of water by 2050. The four conceptual alternatives
developed to meet this water supply need include two which could be implemented
within the service area (a reservoir on Fountain Creek, and a downstream intake on
the Duck River), one that would affect other parts of the Duck River watershed (raise
the Normandy pool level), and one that would affect an area outside of the Duck River
basin (a pipeline from Tims Ford Reservoir). In general, the extent of potential
environmental effects of the action alternatives would be related to the amount of land
area that would be modified or disturbed. The two alternatives which would involve
the least amount of land disturbance (Downstream Water Intake, and Tims Ford
Pipeline) also appear likely to have the least potential for adverse effects on the
environment (almost exclusively short-term effects associated with construction of the
pipelines and other facilities). Both of the other alternatives (Fountain Creek
Reservoir, and Raise Normandy Pool Level) would involve modifications in much larger
areas and would have substantially more potential for adverse environmental effects.
Each of the action alternatives also would result in some benefits to water quality,
aquatic life, and recreation on parts of the Duck River where the minimum flow would
be higher than under the No Action alternative. TVA has concluded the preferred
alternative in this programmatic EIS is that one or more action alternatives should be
pursued to meet the future water needs in the Maury/southern Williamson County
Water Service Area. TVA is not proposing to design or construct any of these facilities;
however, as a regional water resource agency, TVA can assist in evaluating available
alternatives and encourage cooperation among all communities that are dependent on
common water resources. Local utilities, government agencies in the upper Duck
River watershed, and other interested parties will be the ones to actually decide which
alternative(s) should be pursued to meet their future water needs.
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Executive Summary

EXECUTIVE SUMMARY

The Tennessee Valley Authority (TVA), Tennessee Duck River Development
Agency (DRDA), Tennessee Department of Environment and Conservation
(TDEC), U.S. Army Corps of Engineers (USACE), and U.S. Fish and Wildlife
Service have cooperated to prepare this analysis and programmatic
Environmental Impact Statement (EIS). Members of the public and various
other agencies have participated in this process by attending public
meetings and providing comments on the scope of the EIS. TVA is the lead
agency in the preparation of this document.

This document has three related purposes. It evaluates the need for water
in the upper Duck River watershed over a 50-year planning period (to the
year 2050), identifies potential ways to meet any identified water need in
part or all of this river basin, and evaluates the environmental and
socioeconomic impacts of several possible ways to meet the future water
needs within the basin. The project area includes parts of Bedford,
Marshall, Maury, and Williamson counties in southern middle Tennessee.

In an initial step, TVA worked with the local water utilities, the TDEC
Divisions of Water Supply and Water Pollution Control, DRDA, USACE, and
the U.S. Geological Survey to analyze the water supply needs in the
Bedford, Marshall, and Maury/southern Williamson County water service
areas. That Needs Analysis Report, issued in August 1998, described the
present level of water use in the area, the water sources involved, and up-
to-date projections of water supply demand for these three water service
areas through the year 2050. The needs analysis indicated that the
minimum flow being provided by Normandy Dam is expected to meet the
water supply and water quality control needs of the Bedford County and
Marshall County water service areas during worst case flow conditions
throughout the study period (to the year 2050). The minimum flow being
provided by Normandy Dam, accompanied by anticipated future return
flows from wastewater treatment plants in the area, can be expected to
supply up to 40 cubic feet per second (cfs) for water supply use to the
Maury/southern Williamson County Water Service Area. Future demand
above 40 cfs (increasingly likely to occur in the years after 2015) would have
to be met from other water supply sources. By the year 2050, those other
sources would have to be able to supply as much as 22 cfs.

The four action alternatives developed to meet the water supply need in the
Maury/southern Williamson County Water Service Area include two which
could be implemented within the service area (a reservoir on Fountain
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Creek, and a downstream intake on the Duck River), one that would affect
other parts of the Duck River watershed (raise the Normandy pool level),
and one that would affect an area outside of the Duck River basin (a
pipeline from Tims Ford Reservoir). These alternatives would provide water
at different locations along the length of the Duck River. Each of these
action alternatives assumes that future water demand in these water
service areas would not adversely affect the flow projections in the river
made in the Needs Analysis; assumes that Normandy Dam would continue
to discharge up to 165 cfs for water quality control and water supply use in
the Bedford County Water Service Area; and assumes that no new, large,
water-consuming industries would locate in any of the water service areas
in the upper Duck River basin.

In this programmatic EIS, these action alternatives have been generally
described in light of their conceptual nature at this early stage. If and when
a decision is made to provide some additional water for the Maury/southern
Williamson County Water Service Area, the sponsors would determine the
specific purposes of each project and would develop site-specific plans for
the various facilities. As those plans are developed and proposals are made,
detailed, site-specific evaluations of environmental effects would be
conducted, if required and as appropriate, under the National
Environmental Policy Act.

Adoption of Alternative A would mean that no new source of water would
be developed to meet the projected future needs of the Maury/southern
Williamson County Water Service Area. More than likely, the Spring Hill
and Columbia water treatment plants would be expanded to withdraw and
treat as much water from the river as possible; however, the worst case
needs of this water service area are projected to exceed the available flow in
the river during drought conditions some time after 2015. As the demand
for water approached the available supply, treatment of area wastewater
would become more difficult and expensive, and economic growth in the
area probably would slow or stop. If the demand for water continued to rise
and no additional water supply source for the area was developed, drought
conditions probably would bring the imposition of water conservation
measures and pleas to TDEC for permission to withdraw more water from
the river. Large withdrawals from the river during drought conditions would
result in adverse effects to aquatic life and recreational use of the river for
several miles downstream from the Columbia water supply intake.
Eventually, the increasing demand is likely to lead to the development of
one or more additional water sources for the Columbia area.
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Adoption of Alternative B would result in the construction of a water
supply reservoir in the downstream part of the Fountain Creek watershed
and an approximate 5-mile pipeline to transport water from this reservoir to
a new treatment plant and on to the existing water distribution system. If
this reservoir was built with a full pool at elevation 629 feet and if it
included all of the adjacent land up to the probable maximum flood level,
the project would affect approximately 3,600 acres, of which 800 acres is
not already in public ownership and would have to be acquired.
Construction of this project would create a relatively small, nutrient-rich
reservoir which would have to be grouted to avoid significant leakage into
the ground water. The reservoir would substantially change aquatic
habitats, terrestrial habitats, land use, visual character, and recreational
activities in the immediate area; however, the nature and extent of some of
those changes would depend on how the reservoir and surrounding land
were managed. The reservoir would support much lower diversity of aquatic
life than the existing creeks; however, some species capable of living in
standing-water habitats would be more abundant in the area than they are
now. Construction of the reservoir could result in a net loss in local
wetland functions and significant adverse effects on the extensive
archaeological resources that are likely to be present in the area. If all of
the future water demands of the Columbia area were to be met from the
Fountain Creek reservoir, the flow not withdrawn from the river would help
maintain acceptable water quality conditions for fish and aquatic life and
recreational uses downstream from the water intake, as well as provide
more initial dilution for the Columbia wastewater treatment plant discharge.
If constructed and operated appropriately, this reservoir could meet all of
the projected water supply needs of the Maury/southern Williamson County
Water Service Area through at least 2050 and would not impede the
anticipated level of local economic growth.

Adoption of Alternative C would lead to the construction of a water supply
intake and pumping station on the Duck River downstream from the mouth
of Catheys Creek (possibly near River Mile 104) and an associated 13-mile
pipeline and booster station to transport water to a new treatment plant and
to the existing water distribution system. If this project was constructed as
described, it would have only short-term and minor effects on ground water,
wetlands, floodplains, terrestrial life, endangered species, land use, visual
character, natural areas, and cultural resources. Operation of the project
would not be likely to cause any adverse effects on water quality or aquatic
life at the intake site and the flow not withdrawn from the river would help
maintain aquatic life and recreation downstream from the Columbia water
intake during drought conditions. If withdrawals from the river between
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Normandy and the Columbia area did not exceed present projections, this
intake and pipeline could provide enough additional water to meet the
anticipated water supply needs of the Maury/southern Williamson County
Water Service Area through 2050 and would not impede the anticipated
level of local economic growth.

Adoption of Alternative D would result in raising the pool level on
Normandy Reservoir and increasing the minimum discharge from Normandy
Dam. If this project was constructed as described, it would have only short-
term and minor effects on terrestrial life, endangered species, and land use,
and could result in minor beneficial effects on water quality and aquatic life
in the Duck River downstream from Normandy Dam. Raising the pool level
in Normandy Reservoir is likely to result in minor adverse effects on
wetlands and cultural resources around the reservoir and significant
adverse effects on visual character, existing recreation facilities around the
reservoir, and on three acres supporting important features in the Short
Springs State Natural Area. If constructed and operated appropriately,
these modifications to Normandy Reservoir and its discharge could make
additional water available in the Duck River. If withdrawals from the river
between Normandy and the Columbia area did not exceed present
projections, the augmented minimum flow in the river would provide up to
56 cfs for water supply to the Maury/southern Williamson County Water
Service Area, enough to meet the water demand estimated to occur in that
area around the year 2035. Water conservation and/or some other supply
source would be required to meet the projected additional 6 cfs of demand
by 2050 without impeding the anticipated level of local economic growth.

Adoption of Alternative E would lead to the construction of a water supply
intake and pumping station on a northern embayment of Tims Ford
Reservoir and an associated 20-mile pipeline and booster station to
transport water to a discharge point on the Duck River near Shelbyville. If
this project was constructed and operated as described, it would have only
short-term and minor effects on ground water, wetlands, floodplains,
terrestrial life, endangered species, land use, visual character, recreation,
natural areas, and cultural resources. When this water transfer system was
operating (only during drought conditions), it could have beneficial effects
on surface water quality and aquatic life in the Duck River downstream
from the discharge point. If withdrawals from the river between the
discharge point and the Maury/southern Williamson County Water Service
Area did not exceed present projections, this alternative would provide
enough additional water to meet drought-condition needs of the service area



Executive Summary

through 2050 without impeding the anticipated level of local economic
growth.

In general, the extent of potential environmental effects of the four action
alternatives seem to be related to the amount of land area that would be
modified or disturbed. The two alternatives which would involve the least
amount of land disturbance (Alternative C: Downstream Water Intake, and
Alternative E: Tims Ford Pipeline) also appear likely to have the least
potential for adverse effects on the environment (almost exclusively short-
term effects associated with construction of the pipelines and other
facilities). Both of the other alternatives (Alternative B: Fountain Creek
Reservoir, and Alternative D: Raise Normandy Pool Level) would involve
modifications in much larger areas and would have substantially more
potential for adverse environmental effects. Each of the action alternatives
also would result in some level of benefits to water quality, aquatic life, and
recreation on parts of the Duck River where at least the minimum flow
would be higher than under the No Action alternative.

TVA has concluded that one or more action alternatives should be pursued
to meet the future water needs in the Maury/southern Williamson County
Water Service Area. This is the TVA preferred alternative in this
programmatic EIS. TVA is not proposing to design or construct any of these
facilities; however, as a regional water resource agency, TVA can assist in
evaluating available alternatives and encourage cooperation among all
communities that are dependent on common water resources. Local
utilities, government agencies in the upper Duck River watershed, and
other interested parties will be the ones to actually decide which water
supply alternative(s) should be pursued. Those local agencies and the
publics they serve must determine how they want to address water needs in
this river basin and how those systems will be operated.



Contents

TABLE OF CONTENTS

Section Page
JD5-(Te1 bR W ATZCIN 160 Uus P oy R i
|5 S o) I = 1 0 ] LS X
|55 Y oo 2 = 5 oS xii

Chapter 1 - Introduction

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

PUT P OSE e 1
Columbia Project HiStOry .....oiuiuiieiiiiiiei et e e e 2
Decisions t0 be Made.....cc.ouiuiiiiiiiiiiiii e 8
N T0T0) 01 ¥ el a0 Yo7 2T 8
Issues to be Addressed in Detail..........cooiiiiiiiiiiiiiiiiiicc e 11
6 (e N Y L 12
Related DOCUIMEINIES ...ouiuinititiiii e e e e e e e aaane 12
Review and Consultation Requirements ..........ccccvveviiiiiiiiiiieiiieeeeeenne, 13
L) S @ 74 (AU 17

Chapter 2 - Needs Analysis

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10

INErOAUCTION L.etiiiiiniii e ettt e e e et e e e e b e aneraees 19
Water Background....... ..o 19
Operational Effects of Normandy Dam...........cccocviiiiiiiiiiiiiniiniiieeeeeen, 20
Existing Water USES ....c.oouiiiiiiiiiiiiiiiii e 22
Future Water NeedS.....c.viuiiiiiiiiiieiiiii et et anenaees 25
Effects on River FIOW - 1996 ..o 27
New Spring Hill FACIliti€S.....ccciuiiiiiiiiieii e e e 30
Effects on River Flow - Future Years........ccccvieiiiiiiiiiiiii e 31
Effects on Normandy ReServoir.......ccccvieiiiiiiiiieiii i ee e, 34
(070 5ol 16 £ 1o} o £ T 35

Chapter 3 - Alternatives

3.1
3.2
3.3

3.4
3.5
3.6

| oY (0 Yo 1 b Xex 10 o KRR 37
Alternatives COonSIAETEA . ... ..ottt e 37
Alternative A - Continue to Use Present Sources

A o T2 Ne1 o3 e Y P 40
Alternative B - Fountain Creek ReSErvoir .........cocoviiiiiiiiiiiiiiieiieeieeeeenen, 41
Alternative C - Downstream Water Intake.............cocoeviiiiiiiiiiiiiinieceieenns 45
Alternative D - Raise Normandy Pool Level ............ccccoiiiiiiiiiiiniiiieinnnen. 48

vii



Upper Duck River Water Supply Analysis and Final Programmatic EIS

Section Page
3.7 Alternative E - Tims Ford Pipeline ............cooooioiiiiiiiiiiiiiiiiice, 52
3.8 Alternatives not Evaluated in Detail .........ccoooviiiiiiiiiiniiiiiniiiinnieceeen, 57
3.9 Comparison of AlternatiVves ... ...oooviiiii i 59
3.10  Preferred AIteINatiVe ... ..c.uierirniiiiieieiieiei et eie e eie e eie e e eneaaes 68

Chapter 4 - Affected Environment

4.1 | a1 oo 1 6 o7 u (o) o NN PN 71
4.2 Climate, Geology, and SOilS .........cciiiiiiiiiiii e 71
4.3 GIoUNA Water .. o e e ettt e e e e e ettt raaananananaans 76
4.4 SUTTACE Watlr ...uiiiiiiei it e e et e e et e e e e aneens 80
4.5 Aquatic Life. ... 88
4.6 RT3 W =T e U o7
4.7 Floodplains/Flood Control...........ccoiiiiiiiiiiiiii e 99
4.8 Terrestrial Life ......cooiiiiiiii e 102
4.9 Endangered and Threatened SPecies .........cccoeuiiiiiiiiiiiiiiiiiiiieieieae. 108
4.10 Land Use, Prime Farmland, and Community Noise.............ccccevevninnennnn.. 116
4.11 Visual Character, Recreation, and Natural Areas.........cccccceevvviiiiinenennnnn. 121
4.12  CUltural ReSOUTCES ...uiuitiitiiieiieiee ittt ettt i et e e et et et retaeeearenetareaaeennes 130
T G TR To Yox Lo [T olo ) o Lo} s o 1 1o~ SuNNu 133
4.14 Environmental JUSTICE......ccuviiiiiiiiiiiiieieie i ee e e e e eeeaas 137

Chapter 5 - Environmental Consequences

S.1 | a1 oo 1 6 ¥ex u (o) o NN N 141
5.2 Climate, Geology, and SoilS .......ccccieiiiiiiiiiiiiiiee e 141
5.3 GIoUNA Water .. oot e ettt e e e e et rreeananaaaans 141
5.4 SUTTACE Watlr ...uiniiiiei it e e e e te e e e e anean s 144
5.5 Aquatic Life. . ..o e 154
5.6 [T 1 =1 s U £ 162
5.7 Floodplains/Flood Control...... ... 165
5.8 Terrestrial Life ......ccoiiiiiiiii e 168
5.9 Endangered and Threatened SPeCies .........cccoeuviiiiiiiiiiiiiiiiiiiiieeiee, 171
5.10 Land Use, Prime Farmland, and Community NoiSe.............cocevveininnennnn.. 176
S5.11 Visual Character, Recreation, and Natural Areas...........cccccccvveieieina.... 181
S.12 CUltUral RESOUTCES ...uviiiiiiiieiiii ittt te et e e et e e e te e e e taeeeaaetatarneaaenenns 186
ST NG TN ToYox Lol ToTo ) a Vo) o 8 11 o1~ SN 188
S5.14  Environmental JUSTICE......viiuiiiiiiietiieii it e et ee e e e e s eneterereaaeneenas 189

viii



Section

5.15 Indirect and Cumulative Effects ...........cocoviiiiiiiiiiiiieen,
5.16 Unavoidable Adverse Impacts........cccevvivenvieiniiiiiieeiceeeeeenes
5.17  Short-term Uses and Long-term Productivity..........................
5.18 Irreversible and Irretrievable Resource Commitments ............

Chapter 6 - Supporting Information

6.1 List Of Preparers ....c.ouoiiii i
6.2 Glossary Of TeITIS . ...iuieiiiiiiei e e ee e ens

6.3 RE EIEIICES .ot e e

Appendices
A. Results of water quality sampling conducted by TVA
in the Fountain Creek watershed from August through

NOVEMIDET 1008 .. ittt e e e et et et reereneraens

B. Aquatic life known from three reaches of the Duck
River and other streams which could be affected by

one or more of the action alternativesS.......ocvvivviiviiiiriiiiiierinennns

C. Habitat and county occurrence information for the
protected plant and animal species which could occur in

areas affected by one or more of the action alternatives...........

D. Comments on the Columbia Area Water Supply EIS................

E. Results of Endangered Species and National Historic

Preservation Act consultationsS.....ooviieiiiii e

Contents

X



Upper Duck River Water Supply Analysis and Final Programmatic EIS

10.

11.

12.

List of Tables

Public water supplies in the Bedford County,
Marshall County, and Maury/southern Williamson County
WatEr SEIVICE ATEAS. ..cvuirniiniineiiiii ettt et ettt et e e et et e e e e eans 24

Estimated water demand in the Bedford County, Marshall
County, and Maury/southern Williamson County Water
Service Areas over the period 2000 through 2050..........cccccovviiiiiiniininnnen. 26

Estimated Duck River maximum daily water withdrawals
and wastewater discharges during the period 1996
through 2050, ... e e 28

Estimated maximum daily water withdrawals, average daily

wastewater plant discharges, and flow volumes in the Duck

River which could occur during drought conditions in

various years within this study period (1996 - 2050). ......ccocveniiiiiiinininnts 29

Suggested ways of meeting the anticipated need for additional
water supply in the Maury/southern Williamson County
Water SEIVICE ATCa. ...euiiiii et 38

Summary comparison of the five water supply alternatives
being evaluated in this EIS. .. ... 60

Summary of the potential environmental effects of the five
water supply alternatives being evaluated in this EIS. .............................. 63

Climate statistics representing the general project area.
Data from U.S. Department of Commerce SOUTICeS. .......coevvvvvninrieeiinennnnnnns 72

Summary of drill records for water wells in Maury, Marshall,
and Bedford CoUunties. .......c.ouiiiiiiiii e 78

Stream segments in the upper Duck River watershed that
were not supporting their classified uses in 1998. .............ccoiviiieiiininnn.. 84

Summary of numbers of aquatic species known from three
reaches of the Duck River, Normandy Reservoir, an Tims
20T e B S LT Yo 4o ) P 90

Summary of numbers of aquatic species known from three
groups of Duck River tributaries. ..o 96



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Contents

Summary of the numbers of federal and Tennessee endangered,
threatened, and other categories of protected species known
from the five counties included in this evaluation............c..cceccvereiniennnee. 109

Summary of the numbers of protected species known from
the major habitat types present in the five counties included
IN this @VAlUATION. 1ttt et e e aereees 110

Federal endangered, threatened, and formal candidate species
known from the five county area which could be affected by one
or more of the action alternativesS.......cc.viviviiiiiiiiiiiiiiii e eeeenes 111

Land use in the Upper Duck River watershed, and in the Fountain
Creek WaterShed. ....c.ooiiiii e 117

Present total land use and present use of prime farmland soils
within the possible impoundment area of a Fountain Creek
Reservoir (at elevation 629).........c.ooiiiiiiiiiiiiiiiiie e 120

Known prehistoric, historic, or multi-component sites in
Tennessee counties that could be affected by one or more of the

ACHION AltETTIATIVES. o n ottt it e e e e e et e e 131

Population statistics for counties in the Maury/southern Williamson
County Labor Market AT€a. .....c.cviuiiiieiiieiieiii e eeneae e e 135

Per Capita Personal Income (in 1997 dollars) for counties in the
Maury/southern Williamson County Labor Market Area. ....................... 135

Employment and Earnings by Place of Work in Maury and
Williamson counties, Tennessee in 1997, . ..ccoiiiiiiiiiiiiiiiiiiiicieeeeenen 136

Population, income, and employment information for other counties
which might be affected by one or more of the action alternatives. ......... 137

Population in the Maury/southern Williamson County Water
Service Area by race and poverty rates in 1990............cccoveviiiienininninn... 138

Population by race and poverty rates in 1990 for other counties
which might be affected by one or more of the action alternatives. ......... 139

X1



Upper Duck River Water Supply Analysis and Final Programmatic EIS

10.

11.

12.

13.

Xii

List of Figures

Upper Duck River watershed, indicating the relationships
of cities, counties, and other features. ...l 3

Water Systems in the upper Duck River watershed,
also showing the locations of water supply intakes
and wastewater discharge points. ........coociiiiiiiiiiiiiiiii i 23

The potential effects of anticipated water supply
withdrawals and wastewater discharges on flows in the
Duck River during possible drought conditions in 2050. ........c.....c..c....... 32

Possible area which could be affected by Alternative B:
a reservoir on Fountain Creek...........cocoiiiiiiiiiiiiiiiiiiii e 42

The potential effects of a Fountain Creek Reservoir
water source (Alternative B) on flows in the Duck River
during possible drought conditions in 2050.........cccceeeiiiiieiiiiiieiieceeeans 44

Possible area which could be affected by Alternative C:
a downstream water INtakKe. ..........coeiiiiiiiiiiiii e 46

The potential effects of a downstream water supply
source (Alternative C) on flows in the Duck River
during possible drought conditions in 20350........c.ccccciiiiiiiiiiiiiiiiiiien. 49

Possible area which could be affected by Alternative D:
raise Normandy pool 1eVel. ........cooviiiiiiiiiiiiii e 51

The potential effects of raising the Normandy pool
level (Alternative D) on flows in the Duck River
during possible drought conditions in 2050.........cccceeiiiiiiiiiiiieireeeenns 53

Possible area which could be affected by Alternative E:
Tims Ford pipeline. .......oooiiiiii e 54

The potential effects of a pipeline from Tims Ford
Reservoir (Alternative E) on flows in the Duck River

during possible drought conditions in 20350........c.ccccciiiiiiiiiiiiiiiiiinn. 56
Possible areas which could be affected by all four of the

potential action alterNatiVES. ... ...veuiiieriieiiiiie e e e e e e eeneanas o1
Upper Duck River region, schematic geologic cross section....................... 74



